[1] We study the consequences of projected climate 8 change on biome distribution in South America in the 9 21st century forcing a potential vegetation model with 10 climate scenarios from 15 climate models for two emission 11 scenarios (A2 and B1). This analysis was carried out for the 12 savanna and tropical forest biomes, which are the 13 predominant biomes in tropical South America. 
[2] Climate and the vegetation interact bidirectionally on 31 many time and spatial scales. One clear manifestation of 32 such interaction is the global pattern of vegetative land 33 cover and climate. Climate may be regarded as the single 34 factor that exerts the largest influence on vegetation distri-35 bution and its characteristics on a global context [Prentice, 36 1990] . Thus, deserts, tropical forests, savannas, and other 37 types of vegetation are determined to a first approximation 38 by climate. Climate change has affected the global distri-39 bution of vegetation from the distant past and will likely 40 affect it into the future. On the other hand, changes in the 41 distribution and structure of the vegetation may influence 42 climate [Nobre et al., 2006] . The geographical distribution 43 of the vegetation communities and their relationship with 44 the climate has been examined with biogeographical models 45 or biome models. These models use as central paradigm the 46 assumption that climate has a dominant control over the 47 distribution of vegetation. Numerous 'Potential Vegetation 48 Models' (PVM) are found in the literature (e.g., BIOME 49 of Prentice et al. [1992] , MAPSS of Neilson [1995] , 50 CPTEC-PVM of Oyama and Nobre [2004] , etc.). Recently, 51 dynamic vegetation models (e.g., IBIS of Foley et al. [1996] 52 and LPJ-DGMVof Sitch et al. [2003] . Given a set of environmental 120 variables derived from climatological values of monthly 121 mean surface temperature and precipitation -namely, 122 growing degree-days (G), temperature of the coldest month 123 (Tc) and two moisture indexes (one to distinguish between 124 wet and dry climates, H, and the other to represent the soil 125 moisture seasonality, D) -CPTEC-PVM outputs a biome 126 belonging to the vegetation classification of Dorman and 127 Sellers [1989] : Tropical forest, temperate forest, mixed 128 forest, boreal forest, larch, savanna, grassland, caatinga, 129 semi-desert, tundra and desert. The CPTEC-PVM is similar 130 in structure to other PVM in use, such as the BIOME 131 model [Prentice et al., 1992] , but it does not account for 132 ecological competition between plants. Only one biome is 133 assigned to each grid cell. The CPTEC-PVM shows a 134 good skill in reproducing the current natural vegetation 135 distribution pattern on a global scale and, on a regional 136 level in South America, the model is able to reproduce 137 the principal biome types: the tropical forest in Amazonia 138 and Atlantic coastal region, the savannas in Central 139 Brazil, the dry shrubland vegetation ('caatinga') in North-140 east Brazil and Chaco region, the grasslands in the 141 Pampas, and the semi-desert vegetation in Patagonia 142 .
143
[7] In order to evaluate the biome redistribution over 144 South America for future scenarios of climate change, the 145 CPTEC-PVM was used in three 10-year time-slice of the 146 21st Century: 2020 -2029, 2050 -2059 and 2090 -2099, 147 and for the A2 and B1 scenarios of Greenhouse Gas 148 Emissions (GHG Brazil (Figures 2c and 2f) . Figure 1) , and that really 225 existed in the past, has been converted into agricultural land, 226 with only 7% of the original forest remaining [Tabarelli et 227 al., 2005] . Figure 2 indicates that these regions under 228 projected conditions could maintain the areas of tropical 229 forest, that is, future climate change due to global warming 230 would cause much less biome change than the direct effect 231 of land use change.
232
[12] Figure 3 shows the changes in model-calculated 233 South American tropical forest and savanna land cover 234 area. There is a consistent increase in reduction of areas 247 towards a much warmer future for South America, with 248 projected air temperature increases in the range of 2 to 6°C 249 through 2100. However, there is still considerable 250 uncertainty with respected to rainfall changes, mainly for 251 Amazonia and Northeast Brazil. The increase in 252 temperature may induce larger evapotranspiration in 253 tropical regions. That, in turn, could result in reduction 254 in the amount of soil water, even when rainfall does not 255 change significantly. That factor by itself can trigger the 256 replacement of the present-day potential biomes by other 257 vegetation types which may be more adapted to less soil 258 water. That is, tropical savannas replacing tropical forest in 259 Amazonia. If severe droughts become more frequent in the 260 future, which is a common projection for a warmer planet, Amazonia [Hutyra et al., 2005] .
265
[14] The consensus analyses project for tropical South 275 forest biome was not reached is concentrated in the eastern 276 Amazonia.
277
[15] The future of biome distribution in tropical South 278 America in face of the synergistic combination of impacts 279 due to both land cover (deforestation, forest fires and 280 fragmentation) and climate changes, resulting in warmer 281 and possibly drier climates, points out to 'savannization' of 282 portions of the tropical forests of Amazonia and possibly 283 'aridization' of parts of Northeast Brazil. Our results support 284 these trends. For Amazonia that trend would be greatly 285 exacerbated by fires [Nepstad et al., 1999 [Nepstad et al., , 2001 . The more 286 adapted species that may be able to withstand the new 287 conditions are typically those of the tropical and subtropical 288 savannas. These are naturally more adapted to hotter 289 climates with marked seasonality in rainfall and long dry 290 seasons and where fire plays an important ecological role. 291 Considering that the time scale for natural ecosystem 292 migration of centuries to millennia is much larger than the 293 expected time scale of decades for both GHG-induced 294 climate and land use changes, these have the potential of 295 profoundly impacting ecological diversity of plant and 296 animal species on a mega-diverse region of the planet. In 297 sum, one cannot really expect effective adaptation policies 298 when there is the potential for massive ecosystem disrup-299 tions brought about by projected climate changes of this 300 century. Figure 3 . Percentage of the area where more than 75% of the experiments for the SRES A2 and the B1 GHG scenarios, coincide as projecting the permanence, disappearance or appearance of (top) the potential tropical forest and (bottom) savanna, and where there is not a conclusive consensus amongst models. The percentage is calculated in relation with the actual potential vegetation (approximate potential natural area of tropical forest is 8.39 * 10 6 km 2 and savanna is 4.98 * 10 6 km 2 ).
